Objective: In many countries, the cervical cancer prevalence has declined but less information about the changes is available in China. This study aims to understand the epidemiological characteristics and trend of cervical cancer in China.
INTRODUCTION
Cervical cancer is a common malignant neoplasm of the cervix uteri in women. According to Globocan2002, the estimated incidence cases in the world was 493,243 with 83.0% of new cases in the less developed countries [1] . In recent decades, the incidence rates of cervical cancer showed a decreasing trend in many countries [2] [3] [4] . China, as a less developed country with huge population, the incidence and mortality rate of cervical cancer there was a decreasing trend in the period of 1970-1990 [5] [6] . In Qidong, China, a relatively low incidence area of cervical cancer, there was a decreasing trend of incidence rate among aged women during the period of 1972-2000, according to population-based cancer registration data [7] . Due to the lack of valid data, the national analysis about cervical cancer prevalence was unavailable.
In 1996, the Ministry of Science and Technology of the People's Republic of China set up a research program for national cancer registration, risk surveillance and risk 111111 assessment. It was finished in 2000. It was the first time to establish a nation wide network of cancer registration in China. The cancer registries have followed the international rules and standards, therefore, the data collected on the incidence and mortality of cervical cancer in this system over the past 15 years have provided an opportunity to study the time trends of cervical cancer in China.
MATERIALS AND METHODS

Data Source
The cancer incidence and mortality data used in this study were based on a series of publications that included data from cancer registries in China for three periods of 1988-1992, 1993-1997, and 1998-2002 . The related books were published in 2001, 2002 and 2007 respectively [8] [9] [10] .
All cancer registries were population based and followed the rule and standard recommended by the International Agency for Research on Cancer (IARC) and the International Association for Cancer Registration. The details of methodology have been documented in the series publications by IARC [11] [12] . In this study, the periods and coding used were same as above. All data of each cancer registry were reported to the National Cancer Research and Control Office for quality assessment and data analysis. 
Data Analysis
The statistical indicators included crude rate (CR), age-adjusted rate by world population (WSR), age-adjusted rate by Chinese standard population (CASR), age-specific rate, 35-64 truncated rate (35-64TR), 0-64 cumulative rate (0-64CUMR) and 0-74 cumulative rate (0-74CUMR) for incidence as well as mortality by sex. The 1985 world standard population and the 2000 Chinese standard population were used for age adjusting. Statistical software package SPSS 13.0 was used.
RESULTS
Incidence and Mortality Rates of Cervical Cancer in China
During 1988-2002, a total of 6007 incidence cases and 3749 mortality cases of cervical cancer were reported in the 11 cancer registries. The incidence rate of cervical cancer was 3.80 per 100,000 for CR, 2.16 per 100,000 for CASR, 2.78 per 100,000 for WSR, 4.61 per 100,000 for 35-64 TR, 0.16% for 0-64 CUMR and 0.33% for 0-74 CUMR, respectively. In the same period, the mortality of cervical cancer was 2.37/100,000 for CR, 1.21/100,000 for CASR, 1.66/100000 for WSR, 1.97/100,000 for 35-64 TR, 0.07% for 0-64 CUMR and 0.19% for 0-74 CUMR ( Table 1) .
Trend of Incidence and Mortality Rates
In comparison between periods of 1988-1992 and 1998-2002, the incidence CR and WSR of cervical cancer decreased by 17.00% and 30.44% respectively; mortality CR and WSMR by 34.00% and 48.44% (Table 2 and Figure 1 ). 
Age Specific Rates of Cervical Cancer
Cervical cancer was a typical aging disease with starting age from 15 and reached the peak at age group 75-79 and 5 years delay for mortality. Even though the ASIR and ASMR of cervical cancer showed a decreasing trend, the reversed changes were observed for women at middle age groups. In comparison between periods of 1988-1992 and 1993-1997, the age specific incidence rates showed an increase for age group under 45 years old and decreasing for 45 or old group. For those between periods of 1993-1997 and 1998-2002, the cut point was 55 years old. The mortality showed a similar trend as incidence (Table 3, Figures 2, 3) . 
Difference between City and Rural Area
In comparison of the incidence of cervical cancer between city and rural area, the cervical cancer was 33% higher in urban than rural areas while and the mortality was slightly high (0.07%) in urban than rural areas (Table 1) .
To compare it by age group, for age under 60, the age specific rates of cervical cancer for women in rural areas were higher than that in city, but lower for women at 60 or older (Table 4, Figure 4 ). A similar trend like incidence was observed for age specific mortality rates with an extended cut point at 70 or older (Table 4, Figure 5 ).
DISCUSSION
The data used in this study were based on 11 cancer registries which were collaborative partners of a national program for cancer registration in China, and provided the most reliable, the largest comparable sample size and the longest period data source in China. In addition, the data of 11 cancer registries were accepted by IARC.
As estimated the prevalence rate of cervical cancer in the world was 16.2 per 100,000 for incidence and 8.9 per 100,000 for mortality (10.3 per 100,000 and 6.4 per 100,000 in more developed countries; and 19.1 per 100,000 and 9.5 per 100,000 in less developed countries), respectively. We compared the incidence rates o cervical cancer in SEER program and Chinese of Los Angeles in the US, Osaka of Japan, Hongkong, China and Singapor Chinese, the rates of cervical cancer decreased worldwide including China, a country at a relative low level (Table 5 and Figure 6 ). Table 5 shows a comparison among different populations including SEER program and Chinese of Los Angeles in the United States of America, Osaka of Japan, Hongkong and Singapore Chinese. The incidence rate of cervical cancer decreased worldwide including China, a country at lower level (Table 5 and Figure 6 ).
Although time trend of overall cervical cancer has been decreasing during the past 15 years, the rates of incidence or mortality have been increasing for young women. This study revealed a reversed trend in young women, particularly in rural area. It is very important for oncologist and health authorities to pay more attention to this phenomenon.
An early cervical cancer-screening program in a population of 22,106 women aged over 25 years in a rural county of China indicated that the relative risk of cervix cancer was 0.33 in women with three or more negative smear tests [13] , supporting the cervical cancer screening is an efficient method for cervical cancer control [14, 15] .
It has been reported that the immigrants in the United States would change their cancer patterns and rates from original countries to that in the new country after certain years and generations [16, 17] .
A number of factors may be associated with the development of cervical cancer. The most important risk factor for cervical cancer is human papillomaviruse (HPV) infection. A case-control study was conducted in Hubei, China and reported that HPV DNA was detected in 94.55% of patients with cervical cancer, and 23.64% of control subjects [ 18] . The risk of cervical cancer among women infected with HPV was 75.79 times greater than non-infected women. Due to the fact that the path of HPV infection is through sexual activities, resulting a constant increasing rates of sexual diseases and HPV infection during the same period of this study [19, 20] , we assume that the increasing trend of cervical cancer in young women who are sexual active may be associated with high epidemic of HPV. Further studies are needed to explore the possible reasons for the increased trend of cervical cancer and control cervical cancer in China.
In summary the incidence and mortality rates declined during the period of 1988-2002 in China, including urban
